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Abstract 
Generally, the objective of teachings-learnings in theoretical subjects of interior architectures is focused on 
transferring theories to students, which usually can be underline for application in design practical subjects. The 
research objectives are to study concepts of active learning and cooperative/collaborative learning techniques in 
classes and to test implementations of the techniques in the theoretical subjects. To propose a guideline for the 
learning-teaching management in the theoretical subjects efficiently, and to propose a guideline for designing interior 
environment in the classes where harmonize to the learning-teaching management. 
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1. Introduction 
In the past, teaching-learning methods in theoretical and practical subjects of interior architectures in 
academic institutions are focused on transferring the theories to students for integration with other 
subjects (Philip mason, 1982 & Niraj Verma, 1997). For example of interior architectural design subject, 
this subject is high interaction between instructor and students because the teaching-learning methods in 
this subject are focused on design inspections and consultations in individual and group practices 
(Andrew Roberts, 2006). In the other hand, teaching-learning methods in theoretical subjects are passive 
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learner, if instructors conduct other teaching techniques such as student-centered learning which target on 
problem based learning for examples by the students develop their skills and knowledges by themselves, 
as well as joining problem solutions between instructors and students (Niraj Verma, 1997). There are 
many problems in learning process in the classrooms of the theoretical subjects such as effectiveness of 
student learning, period of study more than one hour/period, physical environment within the classrooms 
(one-way teaching by instructor) and so on. These causes lead to shortage of student concentration boring 
in the classes. Therefore by using collaborative/collaborative learning technique is the direction to 
develop the teachings-learning to be higher efficiency of the students. However, efficiency of the 
technique is not conducted only by the instructor but also comprise of many factors including;  
 Methods of teaching. 
 Knowledge base and diversity of students in the same class. 
 Teaching facilities which are high technologies. 
 Design of the physical environment within the classrooms.  
This research presents pat -learning by collaborative/collaborative 
learning technique. The technique could be a guideline for application and academicals development in 
the future. 
1.1. Research objectives 
 To study concept of active learning and cooperative/collaborative in class rooms. 
 To test implementations of the techniques in the theoretical subjects.  
 To propose a guideline for the learning-teaching management in the theoretical subjects efficiently. 
 To propose a guideline for designing interior environment in the classes where harmonize to the 
learning-teaching management. 
1.2. Research hypothesis 
Student characteristics, past academic performance, designing interior environments within classrooms 
with flexibility of group activities, physical environment within the classroom and providing teaching 
facilities have effect to student efficiencies though the cooperative/collaborative learning technique in the 
theoretical subjects (Fig. 1). 
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1.3. Scope of research 
 Scope of teaching-learning methods in the class: group activities, presentations, and sharing opinions.   
 Scope of physical environment in the class rooms: organizing chair/desk positions by groups of 
students and by activities in the classes. 
 Scope of teaching technologies: using the existing facilities in the faculty of architecture, urban design 
and creative arts.  
 Scope of theoretical subjects and period of study: theoretical subjects of 1st - 4th student year in year 
2009 to 2010, total 4 subjects (1 subject / each student year) by comparisons the learning results of the 
students. 
2. Literature Review 
2.1. Effective learning 
The learning with using resources in learning process by focus on using resources efficiently and 
appropriate operation in time, resources, workforces, and facilities in the effective teaching-learning 
(Peter Mortimore & other, 1994). 
2.2. Theoretical subjects 
The subjects relate to theories, principle, law, and regulations which explain phenomenon of interests 
and verifiable. In this research, theoretical subjects mean subjects relate to theories, principle, concepts, 
philosophy, design process, and design programme in interior architecture design. Four subjects of case 
studies included: 
 Interior architecture design concept and criteria 1  (1st year / 2nd semester): Theories corresponding 
to the elements of interior architecture which consisted of dot, line, plain, figures, empty space, 
materials, texture, light, color, sound.  The component arrangement is based on unity, balance, 
proportion, rhythm, focal point, proportion, size, structure, the human figure and the potential and 
ability of the human movement in effect of the environment and interior architectural work that situate 
in the city, local community, human being, movement In the horizontal and vertical plains, human 
behavior and conduct of various activities, furniture layout, materials selection including the design 
theories of interior architecture of small buildings. 
 Interior architecture design concept and criteria 2  (2nd year / 2nd semester): The relationship 
between interior architecture and architecture, the types of interior architecture, theories relating to 
proportion, size, structure, the movement of the human body parts, and the constraints that human 
faces due to the environment, and interior architecture work, human and the movement in horizontal 
and vertical plain, human behavior, human vs. activity spaces, furniture layout, materials selection 
including the design theories of interior architecture of small to large scale buildings. 
 Design theory  (3rd year / 1st semester): Research the history, philosophy, origin and the development 
of theories, processes and design strategies that resulted to design concepts that influenced the 
architecture and interior architecture post modern-contemporary period include analysing the design 
ideas, strategy and process of contemporary architectures in pursuit for innovative design theory and 
process for the future of architecture and interior architecture design practice. 
 Design programme  (4th year / 1st semester): Process and steps corresponding to developing design 
programme.  Information and data analysis, process of ordering the programme elements, considering 
various elements of the programme, how to develop and test new design ideas that are appropriate.  
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Analyzing behavior, activities and consider the surrounding of the programme. Studying and selecting 
case study are development of interior architecture design concept to facilitate the need of the 
programme which later developed into an affective design process. 
These four theoretical subjects are taught in bachelor degree of Architecture program in Interior 
Architecture (5 years program), Faculty of Architecture Urban Design and Creative Arts, Mahasarakham 
University, Thailand. 
2.3. Cooperative/collaborative learning technique 
Managing and organizing teaching-learning activities by emphasis on development of student 
are to be good members in the classrooms 
such as learning by searching, solving problems, formulating concept diagrams by case studies, emphasis 
of interactions by presentations, brainstorming, group activities, and practical simulations in real 
situations (Gillies, M. R.  2004 & Keyser, W. M. 2000). 
Collaboration is a philosophy of interaction and personal lifestyle whereas cooperation is a structure 
of interaction designed to facilitate the accomplishment of an end product or goal. Collaborative learning 
(CL) is a personal philosophy, not just a classroom technique. In all situations where people come 
together in groups, it suggests a way of dealing with people which respects and highlights individual 
group members' abilities and contributions. There is a sharing of authority and acceptance of 
learning is based upon consensus building through cooperation by group members, in contrast to 
competition in which individuals best other group members. CL practitioners apply this philosophy in the 
classroom, at committee meetings, with community groups, within their families and generally as a way 
of living with and dealing with other people.  (Ted Panitz. 1996) 
2.4. Concepts and related theories 
Including three main concepts which effective education of students. First are the concepts of the 
characteristics of students and academic performance. Second are the concepts of teaching students the 
cooperative/collaborative learning groups (designed and managed by the instructor / teaching and 
learning activities by cooperative/collaborative learning groups). And third are the concepts of managing 
the physical environment within the classroom (management by faculty of architecture / physical 
environment within the classroom / technology education). The concepts diagram is shown in Fig. 2. 
2.5. The concept of the characteristics of students with academic performance 
The two factors affecting student efficiencies are: 
 Characteristics of Student and Family (Hulya ERGUL, 2004). Examples of the factors are student 
attitude in the learning theoretical subjects, student characteristics, past academic performance.  
 Factors Affecting Positive Behaviors to the Learning Theoretical Subjects such as relationship 
between students and their parents, relationship between students and the instructor, relationship 
among students, characteristics of physical environment in the university and classrooms. 
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Fig. 2. Conceptual research framework and related theories 
2.6. The concept of teaching students: the cooperative/collaborative learning groups 
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the classes, emphasis on improving skills, abilities related to previous knowledges. Encouraging students 
for joining between previous knowledges and new knowledges are from practices and requirements of 
students (Mao-Lin Chiu, 2002). 
2.7. The concept of managing the physical environment within the classroom 
The concept comprises of factors related to organizing elements in classrooms and environment, 
factors related to ergonomics and managing learning environment such as physical atmosphere and 
psychological atmosphere under the concept of creative learning environment with happiness, instructor 
shall provide both atmospheres appropriately. Consisting three components of managing environment 
included;  
 Physical environment. 
 Imaginary environment.  
 Social environment which are defining behaviors of each student. 
Combination of the important factors, conceptual framework, and theories related to developing 
student learning efficiencies in theoretical subjects lead to a guideline and methods which are 
effectiveness of student learning (Sarah M. Dinham, . The concept comprise of three main parts: 
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concept of student characteristics, concept of managing teaching-learning by cooperative/collaborative 
learning, and concept of managing physical environment within the classroom as shown in Fig. 3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3. Research framework and theoretical framework 
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3. Research Methodology 
This research was applied study and operational study. The results of this research could be solved the 
problems in managing teaching-learning and designing physical environment within the classroom for 
learning efficiencies of the students. 
3.1. Methods of analysis and interpretations 
 Describing differences of student academic performances are interrelated with student characteristics 
and past academic performances.     
 Cognitive measures in attitudes for understanding cause of learning behaviors by using average value 
(percentage, %). 
 Experimental study in managing teaching-learning and designing physical environment within the 
classroom, providing teaching facilities which are high technologies. Researcher collected data within 
designed conditions of the study during the classes. 
3.2. Population 
Students in major of Interior Architecture, Faculty of Architecture Urban Design and Creative Arts, 
Mahasarakham University, Thailand.     
3.3. Sample 
The students in major of Interior Architecture (1st - 4th year) who registered in theoretical subjects in 
the course of study. 
3.4. Unit of analysis 
studying in the theoretical subjects in the courses of study. 
3.5. Research tools 
Assessment forms (tests) before and after studies, observation forms, teaching-learning records, and 
mid-term / final examinations in the theoretical subjects. 
3.6. Experiments 
Managing activities to all classes and using observations during the classes and evaluations at the end 
of each class. 
3.7. Data collection 
Data from assessments (tests) before and after studies, results from mid-term and final examinations, 
observations by experiments in class activities, and also student scores from individual and group 
assignments, presentations, assessments between students and instructor, and assessments among 
students. 
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3.8. Analysis and results 
 Analysis by using comparison of average score results between mid-term examinations and final 
examinations from the four theoretical subjects. 
 Results by observing learning behaviors of students in the classes and managing patterns of physical 
environment within the classrooms during the classes. 
3.9. Research variables 
Table 1. Transforming conceptual variables to be operational variables 
Conceptual Variable Operational Variable 
Independent Variable 
1) Student characteristics 
 
- Individual characteristics 
- Culture  
- Family tradition  
- Economy  
2) Past academic performance - Total average score from the semester 
Intermediate Variable 
3) The physical environment within the classroom 
 
- Student learning and using behaviors in the classrooms 
4) Teaching facilities - Computer Projector Amplifier 
5) Teaching-learning activities by 
cooperative/collaborative learning  
- Lectures  
- Group learning activities in class 
- Individual and group project assignments 
- Class presentations 
Dependent Variable 
6) Student efficiencies 
 
- Mid-term scores and final scores 
- Scores of all projects 
4. Results 
4.1. The study of active learning and cooperative/collaborative learning in the classrooms and 
experiments of the technique to apply in theoretical subjects 
 Students (samples) are Thai, average age 18 years, male and female are vicinity, aspirations in interior 
architect profession are high (87%). 
 The research found that student characteristics have effect on result scores, the characteristics related 
to individual and family factors which influence learning behaviors such as attitudes of the students to 
the theoretical subjects which affect to student individuality and result scores. The results were shown 
in student score comparisons (mid-term and final examinations) Table 2. Increasing scores in final 
examinations compared to mid-term examinations. Reason was the students begun to study the 
theoretical subjects in the first part of semesters (before mid-
subjects were difficult, a lot of theories and co
researcher implemented the active learning and cooperative/collaborative learning techniques to the 
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classes in the second part of semesters (after mid-term exam.), the students changed their attitudes to 
positive by increasing more interests in the subjects, enthusiastic in assignments and presentations in 
the classes, lead to increasing scores in final examinations as shown in Table 2. 
Table 2. Student score comparisons (mid-term and final examinations) 
 
 
 
 
 
 
 
 
 
From the Table 2 Shown the student result scores, mid-term, final examinations, and the different 
scores of them. Data collection, researcher collected data from subject 1 to 4 of 1st and 2nd semester in 
2009. The first part of semesters (before mid-term exam.) researcher conducted the method of student-
centered learning in the classes. The second part of semesters (after mid-term exam.), researcher 
implemented the concepts of active learning and cooperative/collaborative learning to the classes. The 
results shown all the same direction, all scores of the subjects in final examinations were increased from 
mid-term examinations. Researcher confirmed the results by repeated the same experiments in 2010, the 
results were the same as 2009. 
- Constructing relationships between instructor (researcher) and students was the most important. The 
taking care of students have effect on student intentions and enthusiasms during studying in the classes.      
- Relationships among students in the class had much effect on group assignments. Students were 
learned and shared each others during group assignments and activities. The research found assignments 
of student groups with problems in cooperation among the group members had effect on low scores of the 
assignments. On the other hand, assignments of student groups with good cooperation among the group 
members have effect on high scores of the assignments. The effects of relationships and cooperation 
among the group members could be seen on group presentations in the classes obviously. 
4.2. Design and management of teachings-learning 
Design and management of teachings-learnings with highest benefits according to active learning in 
theoretical subjects found that the technique could be lead to student improvements in three domains: 
cts. Improvement of 
 learned new knowle sychomotor 
 Semester 1/2009 Semester 2/2009 Semester 1/2010 Semester 2/2010 
 Mid-term Exam 
Final 
Exam Diff. 
Mid-term 
Exam 
Final 
Exam Diff. 
Mid-term 
Exam 
Final 
Exam Diff. 
Mid-term 
Exam 
Final 
Exam Diff. 
1st year 
subject 1 - - - 59.5% 60.4% +0.9% - - - 48.7% 73.8% +25.1% 
2nd year 
subject 2 70.3% 90.5% +20.2% - - - 50.8% 68.5% +17.7% - - - 
3rd year 
subject 3 47.9% 72.8% +24.9% - - - 46.2% 95.1% +48.9% - - - 
4th year 
 subject 4 59.3% 70.3% +11% - - - 44.9% 58.0% +13.1% - - - 
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d  the obtained knowledges to applied the design projects in the classes. Four 
types of techniques were: 
 Managing learning activities by using learning media such as presentations (MS-PowerPoint), case 
studies, previous projects of senior students, and diversity of questions in the classes. 
 Managing learning process by group studies, students sharing knowledges to each others in the groups. 
 Managing learning process by together setting up agreements such as goal, objectives, processes, and 
methods of the teachings-learnings in the classes between instructor (researcher) and students.  
 Managing learning activities by motivating students such as rewards, gifts, praises. On the other hand, 
penalties, blames were used in cases of violating the agreements. 
4.3. Application of cooperative/collaborative learning 
Application of cooperative/collaborative learning technique, researcher considered managing 
teachings- f students were center of the teaching-
agreements between the instructor (researcher) and students are about characteristics of teachings-
learnings, learning contents, interactions of students in the classes, talking, readings, feedbacks, questions 
and also learnings with movements in small and large groups. Emphasizing students to practices and 
formulating knowledges from the practices within classes. Emphasizing student skills and abilities where 
match to basic skills of students. 
Results from observations found, the new knowledges could be linked to the previous knowledge by 
the students in practices and needs of students as well. There are student assignments both individual and 
group studies, the assignments were taken two or three minutes per assignment in the classes. Taking 
home assignments were an opportunity for students to create assignments or projects by themselves, 
instructor would be an advisor to support or advice students for more understanding in their assignments.      
Moreover, student learning efficiencies were developed by the technique to higher levels such as 
solving problems, analytical thinking with causes-effects. On the other hand, researcher found that a 
problem in managing the teaching-learning techniques was 
as student attentions, managing time for each period of study appropriately, and so on. 
4.4. Basic elements of the teachings-learnings by cooperative/collaborative learning what researcher 
used in the study were speaking, listening, writings, readings, and student feedbacks. The research found: 
 Speaking and l
the answers. By the desire, the students would pay attentions (listening) during the classes to find the 
answers. The instructor conducted more questions during the classes, the students tried to answer 
(speaking), this activities led to development of speaking and listening skills as well. 
 Writings: Helping students for synopsis of new issues in their words by taking notes. The research 
found that this method suited for large classrooms and suited for the students who need independent 
learnings. Moreover, this method also needed classrooms with appropriate facilities for writing skills.  
 Readings: The assignments of preparing presentations in the classes were improving reading skills of 
the students; the students could prepare contents of the presentations by readings and taking notes. 
 Feedbacks of thinking: Preventing going out the classrooms of the students during the class with losing 
knowledges, by taking feedbacks of thinking method after the class. The students in the class would 
present to each other in the class that what knowledges they obtained in the class. The students could 
link past knowledges and new knowledges together by this method; moreover it also was repeating 
contents in the class for other students. 
291 Porntip Ruengtam /  Procedia - Social and Behavioral Sciences  68 ( 2012 )  281 – 294 
4.5. 
learning management for the highest student efficiencies, creativities, and improving self confidences. 
The study found: 
 Managing student-centered and constructing atmosphere of participations in collaborator learning in 
the classes were activities where needed developing interactions between instructor and the students. 
The participations would reflect to positive behaviors of student learnings. 
 Managing contents and activities in the teachings-learnings where enhanced student participations in 
all activities could be motivation for students to be success in their study. It was practices of the 
students for solving problems and self learnings.    
 Time-schedule class plans, learning contents, and learning activities. Emphasizing practices of skills 
by organizing study plans (course syllabus) where specified details of learnings and activities in the 
class before beginning the class. The course syllabus was the most importance and utilization in 
managing the teachings-learnings. Managing learning by experiences, practicing thinking process of 
the students, managing learning by situations, are applying the obtained knowledges for solving 
problems in the diary life.  
 Designing student evaluating system with clear criterion, standard, justness for classifying the students 
according to class objectives. The system is including development of students, student learning 
behaviors, student activity participations. 
5. Discussions and Recommendations 
Guidelines for designing physical environment in the classrooms where harmonized to managing 
teaching-learning in theoretical subjects of interior architecture by cooperative/collaborative learning 
technique for the highest student efficiencies. The results shown as the research 
characteristics and past academic performance, designing interior physical environments within 
classrooms with flexibility of group activities and  providing appropriate teaching facilities have effect on 
student efficiencies though the cooperative/collaborative learning technique in the theor  
5.1. Guidelines for designing teaching-learning where increased student learning efficiencies in 
theoretical subjects of interior architecture by cooperative/collaborative learning 
 Managing learning activities by using learning media such as presentations (MS-PowerPoint), case 
studies, previous projects of senior students, and diversity of questions in the classes. 
 Managing learning process by group studies, students sharing knowledges to each others in the groups. 
 Managing learning process by together setting up agreements such as goal, objectives, processes, and 
methods of the teachings-learnings in the classes between instructor (researcher) and students.  
 Managing learning activities by motivating students such as rewards, gifts, praises. On the other hand, 
penalties, blames were used in cases of violating the agreements. 
 Emphasizing student-centered learnings by managing agreements between instructor (researcher) and 
students about characteristics of teachings-learnings, learning contents, interactions of students in the 
classes, talking, readings, feedbacks, questions and also learnings with movements in small and large 
groups.  
 Emphasizing student skills and abilities where match to basic skills of students for linkage between 
past knowledges and new knowledges together from practices and needs of students.  
 Managing basic elements completely for improving skills included: speaking, listening, writings, 
readings, and student feedbacks. 
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 Constructing atmosphere of participations in collaborator learning in the classes.  
 Managing contents and activities in the teachings-learnings where enhanced student participations in 
all activities could be motivation for students to be success in their study. It was practices of the 
students for solving problems and self learnings.    
 Time-schedule class plans, learning contents, and learning activities by organizing study plans (course 
syllabus) where specified details of learnings and activities in the class before beginning the class.  
 Designing student evaluating system with clear criterion, standard, justness for classifying the students 
according to class objectives. 
 
feelings in learnings. 
 Teaching behaviors of the instructor could construct good feelings of the students, to created 
knowledges, attitude, and skills as defined in the course objectives such as presentations, behaviors, 
rewards, and symbols together with activities where students liked. 
 Class administrative technique of the instructor, by enhancing psychological atmosphere such as 
justice, democratic principle, regulations or fairness where everybody agreed. 
5.2. Guidelines for designing interior physical environment within the classrooms where increased 
student learning efficiencies in theoretical subjects of interior architecture by cooperative/collaborative 
learning 
Managing physical environment within the classrooms where enhanced teaching-learning process 
efficiently by arranging layout plan of the classroom. Adapting the traditional classroom to be innovative 
classrooms as followed:  
5.2.1. Arranging desks and chairs in the class by focusing on interactions among students during the 
class activities 
 t ages.  
 
comforts of students as shown in Fig. 4, the activities such as lecturing, group discussions, group 
learnings, and so on. Target of the class was enhancing student participations in the class fearlessly, 
creating desires in learnings. 
 
clear view over the classroom. The location might be front, side (corner), or back of the classroom.    
5.2.2. Managing physical atmosphere in the classroom by providing clearness, cleanness, brightness 
(concern direction of internal and external lights). The classroom size should be matched to number of 
students. Desks and chairs should be arranged orderly. The classroom should be decorated brightly and 
teaching facilities should be provided for the teaching-learning conveniently. 
 
cooperative/collaborative learning techniques, designing interior physical environments within 
classrooms with flexibility of group activities, and  providing appropriate teaching facilities have effect 
on student efficiencies though cooperative/collaborative learning te  
 
293 Porntip Ruengtam /  Procedia - Social and Behavioral Sciences  68 ( 2012 )  281 – 294 
  
          Type A: Classroom layout for lectures                                      Type B: Classroom layout for a group of 4-6 students 
 
 
    Type C: Classroom layout for large study groups                             Type D: Classroom layout for seminars  
Fig. 4. Samples of classroom layout according to cooperative/collaborative learning 
294   Porntip Ruengtam /  Procedia - Social and Behavioral Sciences  68 ( 2012 )  281 – 294 
Acknowledgements 
This research was supported funding by the research project grant provided by faculty of Architecture 
Urban design and Creative Arts, Mahasarakham University, Mahasarakham, Thailand.  
References  
Andrew Roberts, (2006). , 27(2006), 
167-181. 
Gillies, M. R., (2004). The effects of cooperative learning on junior high school students during small group learning.  Learning and 
Instruction, 14, 197 213.  
Hulya ERGUL, (2004). Relationship Between Student Characteristics and Academic Achievement in Distance Education and 
Application on Students of Anadolu University. Journal of Distance Education-TOJDE. 
Keyser, W. M. (2000).  Active learning and cooperative learning: understanding the difference and using both styles effectively. 
Research  Strategies, 17, 35-44 . 
Mao-Lin Chiu, (2002). An organizational view of design communication in design collaboration. Design Studies, 23(2002), 187
210. 
Niraj Verma, (1997). Design theory education: how useful is previous design experience?. Design Studies,18(1997), 89-99. 
Peter Mortimorea, Pam Sammonsa & Sally Thomasa, (1994). School Effectiveness and Value Added Measures. Assessment in 
Education: Principles, Policy & Practice, 1(3), 1994, 315-332. 
Philip mason, (1982). Recent trends in design education. Design Studies, 3(4), 189-191. 
Rogers. A.C.  (1997). Using Cooperative Learning to improve reading and writing in Science.  Reading & Writing Quarterly: 
Overcoming Learning Difficulties, 13, 53-70.   
Sarah M. Dinham, (1989). Teaching as design: theory, research and implications for design teaching. Design Studies, 10(2), 80-88. 
Ted Panitz. (1996). A Definition of Collaborative vs Cooperative Learning. [cited 2012 Aug 1]. Available from: 
http://www.londonmet.ac.uk/deliberations/collaborative-learning/panitz-paper.cfm 
 
 
 
